Objective: To estimate the accuracy of recall on self-reported alcohol intake. Design: Population-based random sample. Setting: The Danish Health and Morbidity Survey 1994. Subjects: The study is based on 6,354 persons chosen at random among the adult Danish citizens. The response rate was 77%. Main outcome measure: Number of alcoholic drinks consumed on each day during the last week. Results: For self-reported alcohol intake on the last Saturday, respondents with a recall period of one day have the shortest recall period (reference group) and respondents with a recall period of seven days the longest. Respondents with a recall period of seven days reported significant lower alcohol intake (Odds Ratio: 0.56). The reported alcohol intake declines when the recall period increases. The decline in recall of alcohol intake is very clear already after 2-3 days. Conclusion: The systematic decrease in reported alcohol use with increased recall period indicates problems in correctly reporting alcohol intake for a full week. Many surveys use recall periods that are longer than a week and, therefore, underreported alcohol intake is expected to be even higher.
Introduction
Monitoring alcohol intake in a reliable and comparable way over time is essential in epidemiological studies of the effects and determinants of alcohol use, as well as in the evaluation of the progress of health promotion programmes addressing alcohol intake. The validity of self-reported alcohol intake in surveys has often been questioned (Midanik, 1989; Williams et al, 1985; Grnbaek & Heitmann, 1996; Sommers et al, 2000) . While there are several factors that might affect selfreported veracity, the influence of the recall period on selfreported alcohol intake has not often been discussed.
An incorrect self-reported response concerning alcohol intake might be because of the respondent not recalling the actual intake. Hence, measures with a short recall period are common (so-called short-term recall methods) (Rehm, 1998) . The recall period should be short enough for the respondent to remember the actual amounts of alcohol consumed. In a Swedish study (Kühlhorn et al, 1998) , recall was shown to be reliable for only a few days, indicating problems in correctly reporting intake for a full week or longer. A common measure, weekly drinking recall (WDR) (Rehm, 1998) , asks for the number of drinks consumed on each of the 7 days before the interview, beginning with the most recent day. The disadvantage with short-term recall methods is that there is often a large time variation in drinking (Theobald et al, 1999) , that is, individual intake might vary significantly due to month, week, weekend, etc.
The aim of this study was to estimate the accuracy of recalled alcohol intake when the recall period was short.
Materials and methods
Data for this study were obtained from the 1994 Danish Health and Morbidity Survey (Kjller et al, 1995) . The purpose of the Danish Health and Morbidity Survey is to describe the status and trends in health and morbidity in the adult population, as well as major risk factors for health status, including health behaviour and health habits, lifestyles, environmental and occupational health risks and health resources. The study has been carried out in 1987 and 1994 (and also later in 2000) . The results from the study can be used in national, regional and municipal planning and monitoring, as well as in research and analysis.
The data were collected in three rounds, with each containing a national random sample of about 2000 Danish citizens aged 16 y or older, drawn from the Central Personal Register. In addition, each of these three rounds contained a random sample of 400 individuals (total 1200 individuals) living in the county of Ringkbing. A sample of 1554 individuals, from the county of Frederiksborg, were included in the second and third round. The data were collected in three rounds (February, May and September) to account for a possible seasonal effect. Another reason for collecting the data in three rounds was to reduce the workload of the interviewers. Immediately prior to each data collection round, the selected respondents received a letter of introduction that briefly described the purpose and content of the survey. It was emphasized that participation was voluntary. The data were collected via face-to-face interviews at the respondents' home and carried out by the professional interview staff at the Danish National Institute of Social Research. The total sample consisted of 8754 individuals, out of which 6786 completed the interviews.
The question concerning alcohol intake was only included in the second and third round. This is because there were concerns raised that the question included in the first round was inadequate and, therefore, should be revised. This is another strength of collecting data in several roundsFnew questions can be added or existing questions can be revised if necessary. Hence, the sample consisted of 6354 individuals, out of which 4918 completed the interviews.
The interview question concerning alcohol intake (Table 1 ) asked how many alcoholic drinks the respondent had each day during the last week (WDR method). The intake was measured in number of drinks, with one drink equalling approximately 12 g of alcohol. In the study, the interviewer noted the interview date. The interviews were carried out on all 7 days of the week.
Owing to the fact that self-reported alcohol intake has a very skewed distribution, the respondents were grouped into three levels based on their intake. The definition of high intake was defined with the Danish National Board of Health's sensible drinking limits in mind (Grnbaek et al, 1997) . According to this definition, an intake of more than 21 drinks per week for men and more than 14 drinks per week for women is considered to have negative effects on health. Thus, an average intake of more than three drinks per day for men and two drinks per day for women exceeds the recommended weekly alcohol limit and, therefore, was defined as high intake in the study. Amounts less than this were defined as moderate alcohol intake (men: 1-3, women: 1-2 drinks per day). No alcohol consumption was defined as no alcohol intake. Hence, the variables defining alcohol intake for each of the 7 days of the week have the natural ordering response categories high, moderate and no alcohol intake.
Statistical analysis
Means were used to describe the association between the selfreported alcohol intake and the recall period. For each day of the week, cumulative logits were modelled by performing ordinal logistic regression using the partial proportional odds model (Stokes et al, 2000) , with self-reported alcohol intake as the dependent variable (the dependent variable has the three response categories high, moderate and no intake) and the recall period as the independent variable. The cumulative logits are logits of the cumulative probabilities. The cumulative logits are the log odds of high intake to moderate or no intake and the log odds of high or moderate intake to no intake, respectively. Both log odds focus on higher to less higher intake and odds ratios (ORs) describe the association between the reported alcohol intake and different recall periods. The analyses were adjusted for sex, age, cohabitation status and International Standard Classification of Education (ISCED). These are all known correlates of alcohol consumption. The statistical analyses were performed using SAS version 8.2.
Results
A clear association can be seen between self-reported alcohol intake on the last Saturday and the recall period (Figure 1 ), as respondents with the shortest recall period (1 day) have the highest means of self-reported alcohol intake. The alcohol intake decreases with increasing recall period. The lowest means are, hence, observed for respondents with a recall period of 6 or 7 days. The same pattern is seen in Figure 2 as in Figure 1 as regards the decreasing reported alcohol intake on the last Friday with increasing recall period. Table 2 shows, for each day in the last week, the associations between reported alcohol intake and different recall periods (all Po0.01). In all analyses, subjects with the shortest recall period (1 day) were used as the reference group (OR: 1). Reported alcohol intake on the last Saturday: respondents with a recall period of 7 days had 0.56 (CI 0.42-0.75) times lower odds of reporting higher alcohol intake to less higher alcohol intake compared to those with a recall period of 1 day. Subjects with a recall period of 6 days had 0.63 (CI 0.47-0.84) times lower odds of reporting higher alcohol intake to less higher alcohol compared to those with a recall period of 1 day. The pattern that occurs is similar to that observed in Figure 1 . The ORs become smaller with an increasing recall period, thus indicating that the respondents report higher alcohol intake to less higher alcohol intake when the recall period is short. The pattern of this phenomenon is the same, regardless of day of reported alcohol intake. To give another example of this trend the analysis of the reported alcohol intake on the last Wednesday is used. As mentioned before, the day with the shortest recall period (1 day) was used as the reference group (OR: 1). Respondents with a recall period of 7 days had 0.49 (CI 0.39-0.60) times lower odds of reporting higher alcohol intake to less higher alcohol intake compared to respondents with a recall period of 1 day.
Discussion
The analyses indicate a rapid deterioration of recall concerning self-reported alcohol intake. Although the recall period is short, subjects underestimate (or even completely forget) their actual alcohol intake. It should be noted that the recalled intake after 1 day (the reference group in our analyses) is not equal to the actual intake. Particularly among the heavy consumers, the reported intake is expected to be smaller than the actual intake. However, this is of no importance to the conclusion concerning a rapid deterioration of recall concerning self-reported alcohol intake. Reliability in studies of self-reported alcohol intake is, of course, a great dilemma for research. The accuracy of recalled alcohol intake is important, especially for epidemiological studies of the effects and determinants of alcohol use. Many 
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O Ekholm surveys use recall periods that are longer than a week and, therefore, under-reported alcohol intake is expected to be even higher. Under-reported alcohol intake (intentional or unintentional) has serious consequences for the validity and results of all studies. As the question about alcohol intake was part of a health and morbidity survey, the subjects had no obvious reason to deny or misreport their alcohol intake. However, since the data are collected via face-to-face interviews, it is of course possible (and most likely) that the reported intake is affected by an interviewer effect (eg the respondent tries to give the impression of being a 'normal' person). It is of course impossible to validate how correct the self-reported alcohol intake really is. On the other hand, the alternative is to observe the respondent during a given period and this, of course, is unrealistic and practically impossible.
Since there is a natural ordering to the response categories (high, moderate or no alcohol intake), logit models should utilize that ordering (Agresti, 1996) . The cumulative logit model takes the ordinality of the data into account (Agresti, 1996; Stokes et al, 2000) . The analyses show proportional odds for the independent variable recall period. The conclusion from this is that the log cumulative odds are proportional to the distance between the recall period values and the influence of the recall period is independent of the cutoff point for the cumulative logit.
A recent study (Rehm, 1998) shows that a more specific question about alcohol intake, results in higher reported intake. This is true, according to Rehm, if the questions are specifically asked for different beverages or for different time periods during the week. The question used in our analyses is specific in these matters.
The definition of high alcohol intake (43 drinks/day for men and 42 drinks/day for women) may be debatable because of the fact that weekend intake tends to be higher than intake during the weekdays, especially for young people. However, in comparison with alternative definitions this definition is preferable, because of the fact that an average daily intake over this limit exceeds the Danish National Board of Health's sensible drinking limits. However, because of the objective, this definition is of no importance for the analyses or conclusions.
It can be concluded that, although the recall period is short, it poses problems in correctly reporting alcohol intake for a full week. The systematic decrease in reported alcohol intake with increased recall period indicates under-reported intake with increasing recall period.
Many surveys use recall periods that are longer than a week and, therefore, under-reported alcohol intake is expected to be even higher.
